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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 39-51 , and 53-57, is rejected under 35 U.S.C. 102(e) as being anticipated 
by U. S. Patent No. 6,583,068 (Yan et al). 

Yan, in col 2, lines 18-65, in col 3, lines 4-26, and in figure 1(e), discloses a 
patterning structure (mask) that can be used in lithography comprising a glass-ceramic 
material layer (substrate material) of low coefficient of thermal expansion, a multilayer 
mirror of alternating high index and low index material, a buffer layer, an aluminum 
absorber layer, and a top protective layer, wherein the absorber layer imparts the 
pattern to the beam of projected radiation (part of a mask structure) (claims 39, 47, and 
55). Yan, in col 3, lines 4-14, and in figure 1 (d), discloses a substantially flat aluminum 
absorber layer (reference 1400), that may be formed of a thickness of about 45 to 
215nm (substantially constant) (claims 40-42). Yan, in col 3, lines 5-16, and lines 33- 
36, and lines 42-52, discloses that top layer is formed by treating the absorber layer 
(aluminum) with a plasma of oxygen, nitrogen etc (resulting in the formation of a 
corresponding oxide or nitride) (claim 44). Yan, in col 3, lines 24-26, discloses that the 
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protective top layer is thinner than the absorber layer and may be about 20 nm (less 
than 20nm) claims 45-46). Yan, in col 2, lines 18-47, and in col 3, lines 4-6, discloses 
that a multilayer mirror (prior to absorber layer formation, beneath the absorber layer, 
see figures 1 (b) through 1 (d)) of about 20-80 pairs of alternating layers of high refractive 
index material (Mo) and low refractive index material (Si) that have a thickness of about 
2.8nm and 4.1 nm respectively (claims 48-51). Yan, in col 2, lines 18-26, and lines 60- 
65, and figures 1(b) through 1(c) discloses that the patterning structure (mask) includes 
a buffer layer that may be formed of silicon dioxide (claims 53-54). Yan, in col 4, lines 
4-26, and in figures 1(e) through 2(a) discloses that the a photoresist layer (radiation- 
sensitive layer, reference 1600) is formed on the protective top layer (reference1500), 
and is then exposed, and developed to form a patterned photoresist which is then 
subject to reactive ion-etching to etch to form a pattern in the layers beneath (claims 56- 
57). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set y 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-13, and 15-32, 34-38, and 58-62, are rejected under 35 U.S.C. 103(a) 
as being unpatentable over U. S. Patent No. 2005/0136334 (Dierichs et al) in view of U. 

5. Patent No. 6,583068 (Yan et al). 
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Dierichs, in [0007], [0008], [0017], [0029], [0030], [0031], [0032], [0033], [0043], 
discloses a lithographic apparatus and a device manufacturing method comprising an 
illumination system that provides a projection beam of radiation, a support structure for 
supporting the patterning device that imparts a pattern to the projection beam of 
radiation, a substrate table that holds the substrate, a projection system (PL) for 
projecting the patterned beam onto a portion of the substrate, wherein the patterning 
device (mask ) comprises an absorber layer, wherein the patterning structure improves 
the contrast of the patterned image formed on the substrate (minimizes spherical 
aberration) (claims 1 , 20). Dierichs, in [0018], [0033], discloses that the projection 
system that projects the patterned beam comprises refractive optical systems(refractive 
means) and reflective optical systems (reflective means) (claims 17, 36). Dierichs, in 
[0015], discloses that the radiation used includes EUV radiation having a wavelength \in 
the range of about 5-20 nm (claims 18-19, 37-38). Dierichs, in [0014], disclose that the 
lithographic apparatus can be used to manufacture ICs, integrated optical systems, 
guidance and detection patterns for magnetic domain memories, LDCs, and thin-film 
magnetic heads (claims 58-62). 

The difference between the claims and Dierichs is that Dierichs does not disclose 
that the patterning structure comprises an aluminum absorber layer with a protective top 
coating. Dierichs does not disclose that the aluminum forms a substantially flat surface 
(claims 2, 21 ). Dierichs does not disclose that the aluminum has a substantially 
constant thickness (claims 3, 22). Dierichs does not disclose that the aluminum has 
thickness of about 50nm to about 200nm (claims 4, 23). Dierichs does not disclose that 
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the aluminum has a thickness of about 70nm (claims 5, 24). Dierichs does not disclose 
that the protective top coating is selected from the group recited in claims 6, and 25. 
Dierichs does not disclose a protective coating of the claimed thickness (claims 7, 8, 26- 
27). Dierichs does not disclose that the patterning structure comprises a bottom 
substrate material with a low coefficient of thermal expansion (claims 9, 28). Dierichs 
does not disclose a series of alternating layers of high index refraction material and low 
index refraction material beneath the aluminum layer (claims 10, 29). Dierichs does not 
disclose that the alternating layers of low index and high index material comprise 20 to 
about 80 layers (claims 1 1 , 30). Dierichs does not disclose the claimed combinations of 
high index and low index refraction material recited in claims 12, and 31 . Dierichs does 
not disclose that the high and low index refraction material layers have the claimed 
thickness recited in claims 13, and 32. Dierichs does not disclose that the patterning 
structure comprises a silicon dioxide buffer layer (claims 15-16, and 34-35). 

Yan, in col 2, lines 18-65, in col 3, lines 4-26, and in figure 1(e), discloses 
that the patterning structure (mask) comprises a glass-ceramic material layer (substrate 
material) of low coefficient of thermal expansion, a multilayer mirror of alternating layers 
of high index and low index material, a buffer layer, an aluminum absorber layer, and a 
top protective layer. Yan, in col 3, lines 4-14, and in figure 1(d), discloses a 
substantially flat aluminum absorber layer (reference 1400), that may be formed of a 
thickness of about 45 to 215nm (substantially constant). Yan, in col 3, lines 5-16, and 
lines 33-36, and lines 42-52, discloses that top layer is formed by treating the absorber 
layer (aluminum) with a plasma of oxygen, nitrogen etc (resulting in the formation of a 
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corresponding oxide or nitride). Yan, in col 3, lines 24-26, discloses that the protective 
top layer is thinner than the absorber layer and may be about 20 nm (less than 20nm). 
Yan, in col 2, lines 18-47, and in col 3, lines 4-6, discloses that a multilayer mirror (prior 
to absorber layer formation, beneath the absorber layer, see figures 1(b) through 1(d)) 
of about 20-80 pairs of alternating layers of high refractive index material (Mo) and low 
refractive index material (Si) that have a thickness of about 2.8nm and 4.1 nm 
respectively. Yan, in col 2, lines 18-26, and lines 60-65, and figures 1(b) through 1(c) 
discloses that the patterning structure (mask) includes a buffer layer that may be formed 
of silicon dioxide. 

Therefore, it would be obvious to a skilled artisan to modify Dierichs by 
employing the mask structure taught by Yan because Dierichs discloses a mask 
structure that comprises an absorber layer, Yan, in the abstract, in col 2, lines 14-16, 
discloses that using the claimed mask enables the use of the mask with high contrast 
(between the absorber region and the mirror region) at the inspection wavelength 
(EUV). 



5. Claims 14, and 33, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U. S. Patent No. 2005/0136334 (Dierichs et al) in view of U. S. Patent No. 
6,583068 (Yan et al) as applied to claims 1-13, 15-32, 34-38, and 58-62, above, and 
further in view of U. S. Patent Application Publication No. 2005/0040413 (Takahashi et 
al., herein after referred to as Takahashi). 

Dierichs in view of Yan is discussed in paragraph no. 4. 
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The difference between Dierichs in view of Yan and the claims is that Dierichs in 
view of Yan does not disclose a barrier layer between the high and low index refraction 
material layer (claim 14, and 33). 

Takahashi, [1102], discloses an intermediate layer is interposed between the 
high refractive index layer and the low refractive index layer. 

Therefore, it would be obvious to a skilled artisan to modify Dierichs in view of 
Yan by employing the method of incorporating a barrier layer between the high index 
layer and the low index layer as taught by Takahashi because Takahashi, [1 1 02], 
discloses that doing so reduces the resistance of the multilayer reflector. 

6. Claim 52 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over U. S. 
Patent No. 6,583,068 (Yan et al) in view of U. S. Patent Application Publication No. 
2005/0040413 (Takahashi et al., herein after referred to as Takahashi). 
Yan is discussed in paragraph no. 2. 

The difference between Yan and the claim is that Yan does not disclose a barrier 
layer between the high and low index refraction material layer (claim 52). 

Takahashi, [1 102], discloses an intermediate layer is interposed between the 
high refractive index layer and the low refractive index layer. 

Therefore, it would be obvious to a skilled artisan to modify Yan by employing the 
method of incorporating a barrier layer between the high index layer and the low index 
layer as taught by Takahashi because Takahashi, [1 102], discloses that doing so 
reduces the resistance of the multilayer reflector. 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
(571 ) 272-1380. The examiner can normally be reached on M-F 9:30 - 6:00. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571) 272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is (571 ) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 1700 



